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Description 

7re present invention retaes to sporting equipment and more oarlcuiariy to .nxrovements in or relating to tne 
^pcmn of -orf ciuDS, hereinafter -eferred to as cjuds. 
5 W.tn ^own designs of dubs the we.gm. for any given weight of ebb. tends to oe concentrated at the nead of the 

cub and wr„st for the prcress.onal cayer this weight ,s contrcllaole during stnlcng of the Ball tor the amateur piayer the 

3s^t^2VS?7« am EP 0,227,347 describe golf Cubs ,n wh.ch we^W is added in the gripping area. US 
4 674 746 also describes a golf c:ud in which the head wagnt is lightened. 
, c ' ,t « an oo.ect of the present ir.em.on ,c provde a Cub wrth a weignt distnoution wn.ch <^ *"^>"£ 
to strike me ball with greater accuracy by controll.ng the ,nert.a m both the firsi and second ohases or movement of the 

goif club during the swing. 

AccorJ.ng to the present invention there is provided a gorf cub characterised as in cla.rn 1 . 

AccoSng » the present invention there is aiso proved a method of matcn.ng a ga» dub to a player as cla.med m 

' £ ''^Ldiments of the present ,nvent,on will now be described, w* reference to the accomoany drawmgs, in wn,ch > 

ngure 1 shows a set of tables illustrating the venation of me ratio of torque applied by the player to ihe torque actu- 

Z^T^^os of the mena v,ues of the Cub for the first a* second pnases of the sw,ng; 

Figure 3 illustrates the range of posrtions of the added weight on the gorf dub; and 
Rgures 4a to *g illustrate various designs of weight for the goif Cub of F.gure 3. 

The designs of golf cubs nave changed signrficantiy over recent years and many technology advances have 
been maoe N^w ma enals have been use* in pace of the conventional iron and wood heads, new snapes of head with 
^^Zna and we.ght distnbutton have been tried, and snafts of rantorced pias.C are becoming 

ommon Ocularly in the United States and Japan. However the fundamental maKe up of the cub remains the same. 
~ he overall weignt of 350 to 500 gms, typically 50% is in the head, 30% in the shaft and 10% m the grip. 
W ' %ZnZv df *he swing of any oiece of sporting eousment are complex. The eouations of mofon are however 
» rJXSSES ^general qualitative soluions. To speafy the ouantrtatrve scions for p^cular 
™Tes , knowledge of tihe forces that come into play, applied by the human frame, arms and wrists and Jnese 
Ire no w^Tet^o pfocaed to a solution prev.ous researchers have therefore used 

Zt Tne constants m the equations can then be dete.rn.ned from these observations and the calculated patterns of 
the swing compare well with the actual swing, 
is Two particular peces of existing research are relevant to this invention. 

1 . Williams. D. The Dynam.cs of tine Golf Swmg. Quarterly Journ. Mecn & Applied Math Vol XX Pt 2 1 967. 

2. .orgensen T. On the dynam.es of the swing of a go* dub. American Journal of Phys.cs. Vol 38 No 5 May 1 970. 
Almouoh their 'reatment of the equations is different tihey both show that there is an optimum' way to swing the club 

« Any deviation from the optimum swmg not only reduces tihe vtfoctty * ^ * w {fof a rj w . 

stress r vzszzz ssssrs: o. «. *«. * « 

50 ning from the completion of the backswmg. as follows: 

The bodv and am* of the gorfer accelerate the club from rest at about zom/s* The wriss remain cockedm^e 
^aSni'ti ,oo 9 of the swirx, Th.s phase continues wtih 

drtion that Wliliams and Jorgenser refer to as optimum, 
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-4 ^ m, K-n Har a*wr nf tbp swmaer and tie weight of the components 

he ,s swinging. Many p na f e at the swmg (wnere the «. remain cock*) to encompass the full 

way. 11 s particularly important tar trie first pnase or « y _ duonead square on impact and at 

angie nen*oneo above On,y men will the uncocxmg proems of me ^ « ^ ^ 

5 hl * speed Now all tests and research has so far been ™ l^^S^iny age. or Save had the ben- 

,en, sw.ngs. These mdivrfuals nave ^erai^eer fought up « ^ e ^ 0 JJ, Q< w ^ 
efrt of a natural talent tor the game or a requirements of a good swmg. (An 

musdes. and specifically the baiance between the r^ta. , prcfess , ona ) tenms player). True 
oovious exampte of this. ,n another ^« *« ^^^^'Jks of the profess.onal but evenly they 

w there are .noMduals who nave wnat appear to * J^^^™ ^ t0 mis l6 oeyond the means of the gen- 
acqu.re the ability to bring the ciuoheao square at '^™;°™/£^ hen mar of musdes is very map- 

eS amateur player. Most amateurs, particularly men. come to me game musdes ^ are 
prcpnate to a good goH swmg. They have strong bac* and ^T.^u^mn^ weights, but they ,«* 
able to iocK the wrists in the directon of the , me of the arms aswouW be requ Q ^ ^ ^ ^ 

sider now the swing of an amateur gorfer: 

The body and arm, accede the ***** rest 
?0 acceleration can be as high and somettmes higher ^^^J™**^ firmlv The cluOhead. 

the wrists does not allow him to complete the '^^"^ 3ecau"se of this the dubhead moves out of 
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"dS^SS. not a^eo a^pa. Tne con.ma.on of ,ese W resu,* ,n a poor snot. 

One solution to *e prodie. is to reduce £^ -aSXe 

to match the resstance of the wnsts at the correct angle of comp « »n i * this p ^ ^ ^ 

square. The mumun velocity of the duohead w,ll ™ Z ball wtll travel slight and true out 

San the professional, wrth stronger wnsts. can ^'^'"^^^y "eteaMe to a snort slice, the most com- 
wi,l carry less distance than me professional's ^^^^XZ. « he wishes, develop the musdes 
m0 n shot ,n golf. Armed wrth the correa ^» * rf n , 6 basjcally ^ n9w swing 

of the lower arm (and oniy these muscles) shows why golfers find rt easier to swmg the 

thereby achieving longer distances of snot This dahnrt on ^j he ^ accelefatjon s much smaller This ideally 
■short' irons s,nce with these clubs the swng angle is much less ana 

sequenced swing is often referredlo as the grooved swing^ rtcularly if Wey are also play.ng another sport 

«™Jsr»» s — , - « «—» - 

P la Y er i i^^ahia ^achefs are often heard to remark on the speed of the 

ssssts s arssssrss - « « - — - — — 

lem must be sought ana ivsis of the mathematics of ft and a deep knowledge 

From a tecnn IC ai appreaation of the sw,ng. a study of ^ invented a club wh,ch a.ds the ama- 

hit Dad shots and to profess,onals in that rt ' s m ^ e ^^ aensen showS ^ me eouattons of motion of the swtng 
The technical explanatran of the design is as follows. Jcrgensen snows 

result in: 

T i U+ MR 2 + FIS cos(, • 9)1 + ,(1 * RS cos (w - e)lV " a 2 1 s,n ( ¥ - 9) 
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T. = ,U8RScos(ve!^ 2 RS^n(^ 
toraue aopliec to the system Dy the gorfer 
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T_ « torque applied to tne ciub 

j = moment of inertia of trie arms taken aoout an axs Ihrougn tne spine 

Q = first moment aoout the same 

l = moment of inertia of trie ctub aoout tne goiters wrists 

5 S = first moment aoout the same axis 

R = effective ength ot the golfers arms 

w = angie berween the ciuo and the horizontal 

e = angie of rotation of the system from trie Horizontal 

•o The torque T applied to the club basically involves the first (S) and second (I) moments of the club about the goff- 
ers wnsts If tnese can be decreased then the torque reduces In consequence the amateur golfer would find .1 much 
easier to corrtrol the natural uncocking of the wrrsts and delay this process until the correct period of the swing. In aodi- 
tion the orofessional golfer will find the dub easier to manipulate for different types of shot These moments invoke the 
mass of the ciuonead, the mass of the snaft and the length of the snaft. It is noted that the last quantity decreases for 

is the short irons but the head weight .s increased to keep the swing we.ght (wfiicn is in effect tne first moment) constant. 
Assuming therefore that the shaft waght remains the same, the mass of the head would need to be reduced to reduce 
T This can be easily done by redesigning the head accordingly. However, the same terms appear in the first equation 
for the torque T 5 applied by the body and legs. In essence therefore the balance has not been changed between the 
two components of torque and what will be achieved is merely a faster version ot the incorrectly sequenced swing. Tns 

>o in part, explains wny ligntwaght dubs have never been successful. If weight is now added to the club in the warn* of 
the golfers hands two effects occur. First the overall weignt of the ciub increases. This increases the torque : , (by virtue 
o' the term MR 2 ) and reduces the speed wrtn wn.cn the cluP is swung from the top. The torque T e , of the second phase 
remains virtually unaltered s.nce the weight is placed high on the snaft. We have therefore achieved a change to the 
balance of the club and therefore the balance of muscular effort required to swing it, wnicn can be made to match the 

2- requirements of the amateur golfer. This club design increases the mania to maintain a slow swing from the top in the 
first phase wn.cn can now be completed wrtnout the wrists uncocking, thereby producing the correct sequencing of the 

^'"mgure 1 for instance snows the percentage decrease in the ratio TJT S for a 6 iron and a driver, for drfferertt added 
weights and different portions of these we.gnts. It is concluded from this that the cositon of the weight .s mucn less 
30 important than the magnitude of the we.ght Larger changes to the ratio come with larger added mass. A comoanscn 
is also shown for a lightened head. A balance has to be struck between acn>eving a signrficart change to the ratio 
between the torques requ.red in eacn phase and the difficulty ot sw.ng.ng a heavy dub. In essence it would be preter- 
aole therefore to keep the inert* over the first phase of the swing h.gn wn.tet hav.ng a lew inertia in the second phase 
This can oe done by combm.ng me two changes deserted in Figure 1 , us.ng a light head mass and a separate added 

35 mass in or near the gnpping area. 

Rgure 2 ptots the calculated results of dang this tar a range of values of head mass and added we.ght. I ne lower 

vertical lines show the range of inertia ratios. 
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for currant duos. With.n each range are ladies dubs, heavy headed gents dubs, using composrte and stej shafts tjn a 
range of lengths. 3y decreasing head waghts from the current range by between 13% and 30% and addng su-table 
weights ,n various locafons arour* the gr.pp.ng area, the inertia ratios are greatly increased ^The vertical l.nes^ show 
the range achieved again us.ng ladies dubheads. gents dubheads and composrte or steel shafts of various lengthy 
The criteria used for ttVese ca.culat.ons is that the mertia for the first pnase should be wrth.n ± 5% of the value for the 
standard club and the mertia for me second phase should be reduced by at least 20%. In fact values up to30% are con- 

!ain ^should be noted that the range of ratio values is very much larger than in current dubs, enabling the designer to 
select dubs for the wide range of abilities of golfers. 

Another benefit of the des.gn is also shown in Figure 2. Whereas the mertia ratio for a current driver ,s much less 
than for a current seven iron, reflecting the greater difficulty in using the drrver. it is possible wrth the proposed invention 
to cesign clubs wh.ch have rougnly constant ratios across the range of loft values. 

Tne wagnt added to the shaft of tha dub in the reg.on of the gripping area is P^rgr-tf-r 50 ms and 
may be between 80 and < 60 gms. The centre of gravrty of the additional weight is wrthin a distance of 300 mm from the 

55 £ hlal e ofthe c:ub is preteraUy Kgntened in accordance wrth the additional we^ht but by a lesser amour,, in the 
aocve examoles 30 gms and between *0 to 30 gms is oreferably removed from the bead respectively 

Tests on cubs designed wrth this principle snow that 75 to 150 gms added in the gr.po.ng area is able to produce 
good ££££ all S me golfers tested. In addrbon. tests on a crcfess.onal swing snow mat the Cubnead « easier 
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to control. The golfer can rotaie the -ead ar« dnng it to square or ,mpact much more easily than wittl the standard 
head. 

Finally 'he farces causing oendmg of the shaft are lower. The accelerations throughout the swing are large, partic- 
ularly cunng the mportant second pnase. ^hese act througn the centre of gravity of the system. wh,ch tor most golf 
cIuds s offset torn the line of the snaft This offset force produces significant bending in the shaft wh.ch will De reduced 
li the proposed design s adopted, and there is less weignt in the head. With less pending the face of the cub is less 
anqied on impact. The shaft is therefore redesigned if necessary to compensate for this 

Most of this design method has referred exclusively to iron' golf clubs It is equally applicable to the driver (F.gure 
2) or to the putter, although it is likely to have more effect on the swing of the former than the latter. 

Design of golf club. 

Typical designs are sncwn in Figures 3 and 4. ,n Figure 3 the aodmonal weignt W. of at least 50 gms. is placed in 
or around the gripping area of the club with its centre of gravity wrthm 300 mm of the butt end of the snaft This may be 
distributed as a sond (F-gure 4a. 4e) or hollow section (Figures 4c. 4d) typically over 10 cms, or as a concentrated lead 
(Fioure 4b) sucn as a spnencal ball B placed firmly into the tube up to 300 mm from the butt end supporting lead shot 
L held ,n place by a cork C or sleeved msae and/or outs.de the snaft (Figure 41) or contained within the make up of a 
heavy gno (Four. 4g). The ball fixing has the advantage that contact is made wrth the tapered shaft over asmall area 
thus creating the least change to the handling charactenst.es of tine shaft With any of the distributed we.ght systems 
the snaft may be slightly stiffened over the area of contact produong less deflection and a different flex point in the shaft 
Calculations snow that the stiffening effect * very small on most shafts but the same calculations can be used to rede- 
sign the shaft to have the original desiraole characteristics. 

in Figure 4d the shaft is sncwn made of stepped steel in the conventional way wrth a thicker seencn. in shafts of 
enforced plastic the weight. ,n any of the forms mentioned above, can be cast in during the manufacture of the shaft 

The clubhead must be lighter than standard. For the wooden headed club removal of the central secton of tine head 
around the centre of gravrty and me lead weight normally placed there wouri prcduce a weight recuction of 15 to 25 
ams It is essential to remove more than this, but since this is impracticable for strength reasons, a redesign of the club- 
head will be required. More deal is the metal headed wood which is cast. This clubhead can erther be made from lighter 
material of sufficient strength or by removing metal from least sensrtive stress areas. The ,rons can be treated similarly, 
using iignter materials or conventional materials of different design, pemaps wrth hollow sections. 



35 



Claims 

1. A golf club compnsmg a grip for gricpmg by the player, a shaft and a head the dut » mduding an agonal weight 
the club having a weight of between 350 and 530g, charactensed in that the wagnt of the head is arther beti*een 
160 and 260g or is 270g and the weignt of the grip with the additional we,ght * between 85 and 2 Og. in wh.cn ithe 
additional weight is distributed over the gripping area, in whicn the centre of gravrty of the additional ^ht« w*« 
300 m.liimettes from the butt end of the shaft and in wn.ch the centre of gravrty of the additional weight is not above 
the intended position of the goiters hands. 

40 

2. A golf club as daimed in claim 1 in which the additional weight is at least 50 g. 

3. A golf club as daimed in claim i m which the additional weight is from 80 to 1 50 g. 

45 4. A golf club as da.med in any one of claims 1 to 3 in wnich the shaft of the club is hollow and in whicn the addrtionai 
wetgnt is mounted inside the shaft. 
5. A golf club as daimed in any one of claims 1 to 3 in wh.ch the additional weight is included in the grip. 

so 6. A golf club as claimed in any one of claims 1 to 3 in which the shaft of the clut is hollow and in wmcn the addrtionai 
weignt is included in the shaft in the gripping area. 

7. A set of go« clubs, each goff club in sari set being characterised as in claim 1 

55 8. A method of matching a golf clUb to a player, sari goff club including a head, a shaft and a gnp at a butt end of the 
shaft comprising the steps of 

selecting a gort club having for the player an merta ratio in the range as shown in the lower part of Fgure 2 and 
having a known wagnt of head, a Known weight of snaft and a k^own we.gnt of grip 
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selecting a -scuction m trie weignt of trie nead ot 3Cg or between 40g to 50g, 

seienng a value tor an addrtional weignt to De a:str;outed over the gnppmg area, sari additocnai weight being 
-etweer 50 to ISO g sue* that the inertia ratio (I * MR'/! ) of the duo tor me player ,s greater than the mini- 
mum tor that ciuo as sncwn ,n the uoper pan of =igure 2, m wmch i is the moment of inena of the duo aoout 
the garter's wrists M is the total weight of the golf club and R ;S the effective length of the golfer's arms, and 
sucn that the inertia ot the club in the first prtase of a goffers swing is substantially the same as the goff club 
navng -he mown weignt of head, the Known weKjnt of shaft and the known weight of gnp, in wruch the inertia 
of the duo is the second ohase of the golfers swing is substantially reduced from the inertia of the ciuD having 
the known wagnt of head, the known weight of shaft and the known we^m of grip, m wn.cn the centre ot gravity 
,o cf tne acditicnai we>ght is within 300 rmllimetres from the Dun end ot the shaft and in which the centre of gravity 

of the additional weight is not above the intended position of the goffers nands 

Patentanspruche 

,5 1 . Goffsctilager mit emem Grrff zum Ergre.fen durch oen So.eier. emem Schaft und an em Set tlag <<•' 
Schlager ein zusattliches Gs*,cht aufwe,st. der Schlager an Gewicht zw*chen 350 g urd 630 g tarta d^urch 
gekennzeichnet daf3 das Gewicht des Scniagertopfes emweoer zw«chen 160 c , und I2BC MBOd* 270 , , be ragt 
und das Gewicht des Gnffes rrrt dem zusat^hen Gewicht zwischen 35 g und 21 0 g l.egt wobe. das 
Gew.cnt uber den Gnftbere.cn verte.rt ,st das Schwakraftzentrum des zusatziicherv ^^ nn ^^* 
fernung von 300 mm von dem dicken Ende des Scnaftes emfernt angeordnet ist und das Sdhw^ftzentrum des 
zusatziichen Gewichts sich nicht oberhaib der angestreoten Portion der Hfinde des Golfers behndet. 

2. Golfscrtager nach Anspruch 1 , dadurch gekennze.chnet. daS das zusatzliche Gewicht m.ndestens 50 g betragt. 

25 3. Gortsohlager nach Anspruch i. dadurch gekennze.chnet. da(3 das zusatzliche Gewicnt zwischen 80 g und 160 g 
betragt. 

4 Gotfschiager nach e.nem aer Ansorucne i bis 3. dadurch gekennzeichnet. dafl der Scnaft des Schiagers hohi 
ausgebildet ist und dafl das zusatzliche Gew.cht in dem Schaft angeordnet ist 

5. Goffsohiager nach emem der Ansprucne 1 bis 3. dadurch gekennzeichnet. daS das zusatzliche Gewicht in den 
Griff integnert ist 
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Goffschtager nacn emem aer Ansoruche 1 bis 3, dadurch gekennzeichnet, daG der Schaft des Schiagers hohl 
ausgebilaet ist und daO oas zusatzlicne Gewicnt im Gritfberach in dem Schaft angeordnet ist 

Ein Satz Golfschiager. dadurch gekennzeichnet. da.3 jeder Golf schlager die Makmale des Ansprucns 1 aufweist. 

3 Verfanren zum Anpassen e.nes Golfschiagers an anen Sp.eler. weba der Golfschiager anen SchGgerkopf. einen 
IT^ ZTg^ an einem dicken Ende des Schaftes aufwe.sf. gekennze.chnet durch die foigenden Schntte: 

Auswahlen e.nes Golfschiagas mrt anem Massen-Traghets-Verhaitnis im Bereich, wie dies in dem unteren 
Ser Rg 2 dargeLrt ist und mit anem beKannten Gewicht des Schagerkccfes. e.nem beKanmen Gewicht 
des Schaftes und anem bekannten Gewicht des Griff es, fur den Spieler, 

AulShTen aner Reduzterung des Gewichts des Schiagerkoofes von 30 g Oder zw,schen 40 g und 50 g 
Sen e.nes Wertes fur ein zusatzliches Gewicht. we.ches uber den Gnffbereich vertedt -^wobe, d,e- 
zusatzlicne Gewicht zw,schen 50 g und 160 g betragt so daB das M ass^-T,agherts-VernaJ^ 
U MR 'I ) aes Gctfschiagers fur den Sp.eler grOBer ist ais das Minimum fiir diesen Sch.ager wie es m dem 
™ 7e dS Z 2 dangestelft ist wooe. I das Massen-Traghertsmoment des Schiagers urn .eHandge- 
enTdes Golfers M das Gesamtgewicht des Senders und R die effektive Lange der Arme des Goffe^ .st 
Td.e MassT^aghertdes Schiagers ,n der asten Phase de, Schwungs 

be, emem Scniager mrt bekanntem Gew,cht des Kopfes, bekanmem Ge^cht des Scnaftes und tewntem 
Gil Z JsG<L und m eirw zwerten Phase des Scnwungs gegenuber der Massen-Traghert » SdN- 
tZZZ betennSt Gewicht des Kopfes. bekanntem Gewicht des Schaftes und bekanntem Gewicht des Grrffc 
^SSSSm m. webe, das Zentrum der Schwerkiaft des zuttMn <****™~2" i l*Z^Z* 
^on 300 mm von dem dicken Ende des Schaftes entferm ^«?«^^™^T 
zusatzlicnen Gewichts s,cn nicht obemaJb der angestreoten Posrton der Hande des Gcffers bef indet 
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Re vend! cations 



1 Hub de golf comorenant une P o.gnee dest.nee a Sire sa.sie par e |0 ueur, un manche et une tete. le Cub compre- 
nant un poes supplemental le OuD ayant un ocas ccmprs ertre 350 et 630 g. caracter.se en ce que .e pods de 
a St m compi ertre , 50 et 250 g du est de 270 g, et le po.os de ;a po^nee avec • pott supplemental est 
ompns entreTs et 210 g, dans .eauel le peas supplemental re est d.stnbue sur la reg.on de sa,s,e. dans lequel le 
entre de gravte du pecs suppementaKe est a nans de 300 millimetres de lextremrte du manche e, bans ,equel 
le centre be gravrte du pads supplemental n est pas auKlessus de lemplacement destme aux mams du golfeur. 

,o 2. Club de goif seion la revend.cacon 1 , dans leauel le pocs supplemental est de 50 g au morns. 

3. CIup de gorf seion la -evendication 1 dans leauel le pods supp.ementaire est cpmpris entre 80 et 1 60 g. 

4. Club de golf seion I'une qu^corcue des revendicatoons 1 a 3. dans lequel le manche du club est creux et dans 
,s laquel le pods supplemental est monte a I'inteneur du mancne. 

5. Club de golf seion I'une quelcorcue des revendicatons - a 3, dans lequel le pads supplements est Indus dens 
la pagnee. 

* 6 Club de goH seion rune quelconoue des r^erdications 1 a 3. dans lequel le manche du club est creux et dans 
lequel ie poids supplemental est inaus dans le mancne dans la region de sa.sie. 

7. jeu de clubs de gorf. cnaque cluP de golf dudrt jeu etant caracter.se seion la revendication 1 . 

25 8 Precede ^adaptation dun Cub oe gorf a un ,oueur, ledit club de golf comprenant une tete. un manche et une poi- 
gnee a une extremrte du manche, comprenant les 6tapes suivames : 

selectionner un clue de golf ayant pour le ,oueur un rapport diner*, dans la plage indiauee a la parte \rttr 
Sut de la figure 2 et ayant une tete de pods connu. un manche de pods connu et une pagnee de pods 

selectionner one reduction du po»ds de ia tete de 30 g ou entre 40 g el 50 g, 

ISonnlr Z valr dun pods supplements a repart.r sur tarpon 
etant compns eme 50 et 160 g de man,*e que le rapport d'inert.e (I - MR A ) du club pour lejoueu _s* 
supeneuTau minimum pour ce cluP tel qu'il est .ndiqu* dans la part>e suoeneure de a f .gu re 2 sur laque llel 
«? le moment d'inertie du cluo par rappon aux pagnets du golfeur. M est le pods total du club de gorf et R est 
" ngTeHii dL L du ga'feur^l que rinertie du club dans la prem.ere ^J^^JZ 
sort sLblement la meme que celle du dub de golf ayant une tete de pods connu. un manche de pods xonnu 
et une oc de pods connu. dans lequet linertie du dub dans la secade phase swing du golfeur est 
nSeTem^uC rapbort a rinerte du dud ayant ,a tete de pods 
<c la poignee de pods connu. dans lequei le centre de gravrte du po,ds supaemerrtaire est a mo ns d 30 Jnjh 

meS de r Jemrte du manche et- dans leque* le centre de gravrte du pods supplemental n est pas audes- 
sus de r emplacement destine aux mains du golfeur. 
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50 



55 



7 



EP 0 377 673 B1 



tancara 



iron 



Added 
weight 
v gms ) 



50 
75 
100 
125 
150 



distance below hands (mm) 
0 ' 50 75 100 



3 


7 


3 




3 . S 


•3 

• j 


5 


5 


5 


5 


4 


5.3 


5 


1 


7 


3 


7 


i_ 


S . 9 


6 


t 


a 


9 


3 


7 


3 . 5 


3 


r, 


10 


c 


10 


3 


10 


9 


7 



Added 
?eight 
( s^z ) 



Lightweight 6 iron 

distance below hands (mm) 
50 75 100 



50 


4 




4 


i 


75 


6 


I 




3 


100 


7 


i 




3 


125 


9 


3 


9 


5 


150 


1 1 


3 


1 i 


3 



5 
7 
9 
10 



4 
8 
6 
3 
9 



3.3 
5.5 
7 . 3 
3.9 
10 . 5 



we 



Added 
ghz 



50 
'75 
100 
125 
15 0 



Scandard driver 
distance below hands (am) 



0 



4 

5.3 
7.7 
9.4 
11 . 1 



50 


75 


100 


3.3 


3 , 3 


3.7 


5.7 


5.6 


5 . 4 


7 . 5 


7 . 3 


7 . 1 


9.2 


9 


3 '.7 


10 . 3 


10.6 


10 .3 



r.-i 



ightveight driver 



Added 
;eigh^ 





0 


50 


50 


4.2 


4.2 


75 


3 . 2 


5 . 1 


100 


3 . 1 


O 


125 


10 




150 


11.3 


11.3 




rercer." ag-r 





75 


100 




3 9 


3 


•v . l ^ 




7 . 5 


■n 


3 2 




1 0 . 3 



3 
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